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1. IoHi3awuifiHi BTpaTy eHeprii, rabMiBHE Ta NepexizHe BUIIPOMIHIOBAHHS YJIbTPAPEISATUBICTCHKOTO €JIEKTPOHY, 10

Ma€ HEPIBHOBAXKHE MOJIE

2. lonization energy loss, bremsstrahlung and transition radiation by ultra relativistic electron which has
nonequilibrium field

Pedepar:

1. Incepraliist npucBsYeHa PO3BUTKY TeOPii Ta JOCIiIKeHHI0 0COBIMBOCTEN ITPOLIECIiB raJIbMiBHOTO i IEpeXifHOTo
BUTIPOMIHIOBAaHHS Ta 10Hi3aliHUX BTPAT €HEPril yIbTPAPEATUBICTCLKUX €JIEKTPOHIB, 10 MAIOTh PiBHOBAKHE Ta
HEpiBHOBaXXHE €JIEKTPOMAarHiTHe nosie. OTpUMaHo SIBHUI BUPa3 IJ1s1 CIIEKTPAJIbHO-KYTOBOI T'YCTUHU rajIbMiBHOTO
BUTNIPOMIHIOBaHHS Y JOXBUJIbOBIN Ta XBUJIbOBIM 30HaX MPOLIECY BUIPOMiHIOBaHHS TP MUTTEBOMY PO3CisIHHI
yJIbTPAPEJIATUBICTCHKOTO €JIEKTPOHY Ha BEJIMKUU KyT 32 YMOB, KOJIU [IOIIepevHi NOBXUHN GOPMYBaHHS
BUIIPOMIiHIOBaHHS MalOTh MaKpOCKOIIYHi po3Mipu. [Toka3zaHo, 0 B IbOMY BUIIQJIKy PE3yJIbTaTH BUMiPIOBAaHHS
XapaKTEPUCTUK BUIIPOMIHIOBAaHHS CYyTTEBO 3aJI€KaTh BiJl PO3MIpiB Ta MOJIOXKEHHS AeTeKTopa. OTpUMaHO SBHUI
BUPA3 [JI51 CIIEKTPaJIbHO-KyTOBOI I'YCTMHU IIE€PEXiTHOr0 BUIIPOMIHIOBAHHS "HAIIIBrOJIOro" €JIEKTPOHY, 1110 YTBOPUBCS

IiCJIT MUTTEBOTO PO3CiSIHHS €JIEKTPOHY Ha BEJIMKUY KyT, HAa TOHKIN METaJIeBill IIJIACTUHIi, PO3TAIIOBaHIl HA Pi3HUX



BiZICTaH$IX Bif, TOUKU pO3CisiHHA. [lependadeHa MOXKIIMBICTb IIPOSIBY "HAIIBroJIoro” CTaHy eJIeKTPOHY Y 1oro
IepexifHOMy BUIIPOMIHIOBAHHI Ta OTPUMaHi yMOBH, 32 SIKMX TaKUi IPOsB MOXe criocTepiratucs. [lependayena
TaKO>X MOJKJIMBICTb [IPOSIBY CTaHy €JIEKTPOHA 3 HEPIBHOBAKHMM I10JIEM Y HIOT0 iOHI3aliHMX BTpaTax eHeprii B

TOHKUX MIIIEHSIX.

2. The thesis is dedicated to the development of theory and to investigation of peculiarities of processes of
transition radiation, bremsstrahlung and ionization energy loss of ultra relativistic electrons with equilibrium and
nonequilibrium electromagnetic fields. The explicit expression for bremsstrahlung spectral-angular density in
prewave and wave zones during sharp scattering of ultra relativistic electron to a large angle under conditions
when transversal radiation formation lengths have macroscopic size is obtained. It is shown that in this case the
results of radiation characteristics measurements should significantly depend on size and position of the used
detector. The explicit expression for spectral-angular density of transition radiation by ‘half-bare' electron, which
appeared after electron sharp scattering to a large angle, on thin plate situated on different distances from the
scattering point is obtained. The possibility of manifestation of the 'half-bare' state of electron in its transition
radiation is predicted and the conditions under which such manifestation could be observed are obtained. The
possibility of manifestation of the state of electron with nonequilibrium field in its ionization energy loss in thin
targets is also predicted.
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